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L10 ANSWER 1 OF 17 BIOSIS COPYRIGHT (c) 2007 The Thomson Corporation on STN 
AN 2007:204347 BIOSIS 
DN PREV200700195616 

TI Peripheral versus central modulation of gastric vagal pathways by 

metabotropic glutamate receptor 5 . 
AU Young, Richard L. [Reprint Author]; Page, Amanda J.; O'Donnell, Tracey A. ; 

Cooper, Nicole J. ; Blackshaw, L. Ashley 
CS Level 1 Hanson Inst, Nerve Gut Res Lab, Frome Rd, Adelaide, SA 500 0, 

Australia 

richard . young@adelaide . edu . au 
SO American Journal of Physiology - Gastrointestinal and Liver Physiology, 

(FEB 2007) Vol. 292, No. 2, pp. G501-G511. 

ISSN: 0193-1857. 
DT Article 
LA English 

ED Entered STN:' 21 Mar 2007 

Last Updated on STN: 21 Mar 2007 
AB Metabotropic glutamate receptors (mGluR) are classified into group I, II, 

and III mGluR. Group I (mGluRl, mGluR5) are excitatory, whereas group. II 

and III are inhibitory. mGluR5 antagonism potently reduces triggering of 

transient lower esophageal sphincter 

relaxations and. gastroesophageal reflux. 

Transient lower esophageal sphincter 

relaxations are mediated via a vagal pathway and initiated by distension 
of the proximal stomach. Here, we determined the site of action of mGluR5 
in gastric vagal pathways by investigating peripheral responses of ferret 
gastroesophageal vagal afferents to graded mechanical stimuli in vitro and 
central responses of nucleus tractus solitarius (NTS) neurons with gastric 
input in vivo in the presence or absence of the mGluR5 antagonist 
2-methyl-6- ( phenyl e thynyl ) pyridine (MPEP) . mGluRS were also identified 
immunohistochemically in the nodose ganglia and NTS after extrinsic vagal 
inputs had been traced from the proximal stomach. Gastroesophageal vagal 
afferents were classified as mucosal, tension, or tension-mucosal (TM) 
receptors. MPEP (1-10 mu M) inhibited responses to circumferential 
tension of tension and TM receptors. Responses to mucosal stroking of 
mucosal and TM receptors were unaffected. MPEP (0.001-10 nmol icv) had no 
major effect on the majority of NTS neurons excited by gastric distension 



or on NTS neurons inhibited by distension. mGluR5 labeling was abundant in 
gastric vagal afferent neurons and sparse in fibers within NTS vagal 
subnuclei. We conclude that mGluR5 play a prominent role at 
gastroesophageal vagal afferent endings but a minor role in central 
gastric vagal pathways. Peripheral mGluR5 may prove a suitable target for 
reducing mechanosensory input from the periphery, for therapeutic benefit. 
AB. . . mGluR. Group I (mGluRl, mGluR5) are excitatory, whereas group II 
and III are inhibitory. mGluRS antagonism potently reduces triggering of 
transient lower esophageal sphincter 
relaxations and gastroesophageal reflux. 
Transient lower esophageal sphincter 

relaxations are mediated via a vagal pathway and initiated by distension 
of the proximal stomach. Here, we determined the site. 

IT 

IT Parts, Structures, & Systems of Organisms 

stomach: digestive system; esophagus: digestive system; nucleus tractus 

solitarius : nervous system 
IT Diseases 

gastroesophageal reflux: digestive system disease 
Gastroesophageal Reflux (MeSH) 
IT Chemicals & Biochemicals 

2 -methyl-6- (phenylethynyl) pyridine; metabotropic glutamate receptor 5 

[mGluR5] ; metabotropic glutamate receptor 1 [mGluRl] 
RN 962 06-92-7 (2 -methyl-6- (phenylethynyl ) pyridine) 
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TI The metabotropic glutamate receptor 5 antagonist MPEP inhibits 

■transient lower esophageal sphincter 

relaxations in the dog. 
AU Jensen, Jorgen; Lehmann, Anders; Hulander, Malin; Uvebrant , Anna ; 

Carlsson, Anita; Umaerus, Mia; Nilsson, Karolina; Frisby, Claudine; 

Blackshaw, L. Ashley; Mattsson, Jan 
SO Gastroenterology, (APR 2004) Vol. 126, No. 4, Suppl . 2, pp. A632 . 

Meeting Info. : Digestive Disease Week/105th Annual Meeting of the 

American-Gastroenterological -Association. New Orleans, LA, USA. May 16 

-20, 2004. Amer Gastroenterol Assoc. 

CODEN: GASTAB. ISSN: 0016-5085. 
DT Conference; (Meeting) 

Conference; Abstract; (Meeting Abstract) 
LA English 

ED Entered STN: 25 Jan 2006 

Last Updated on STN: 25 Jan 2 006 

AB Transient lower esophageal sphincter 

relaxations (TLESRs) are the major cause of gastroesophageal acid reflux 
and are initiated by stimulation of gastric vagal afferents following 
postprandial gastric distension. The metabotropic glutamate receptors 
(mGluR) belong to family III of G-protein coupled receptors. Eight 
different mGluRs (mGluRl-mGluR8) have been identified and these can, based 
on sequence homology, signal transduction mechanisms and pharmacology, be 
divided into three groups (I-III) . The aim of the present study was to 
investigate the effect of the selective mGluR5 antagonist 

2 - methyl-6- (phenylethynyl) pyridine (MPEP) on TLESRs in the dog. Labrador 
retrievers equipped with esophagostomies were intubated with a multilumen 
Dentsleeve assembly and a pH electrode. Pressures were recorded from the 
stomach, lower esophageal sphincter (LES) 

and esophagus, as well as from the pharynx. In order to assess the 
affinity of MPEP for the canine mGluRS, saturation binding analysis of 
tritiated MPEP to dog brain membranes was performed. The expression of 
mGluRS in nodose ganglion, containing the cell bodies of gastric vagal 
afferents, was investigated using RT-PCR. MPEP (1.4-8.7 mu mol/kg; n = 

3- 4) produced a dose-dependent reduction of TLESRs. The maximum 
inhibition obtained with the highest dose was 59 +/- 11%. No significant 



effects were seen on basal LES pressure, swallowing or on esophageal 
peristalsis. The binding affinity of MPEP at dog mGluR5 was 16 4.6 nM, 
i.e. similar to the affinity for the human mGluRS . RT-PCR analysis showed 
expression of mGluRS mRNA in dog nodose ganglion. It is concluded that 
the mGluRS antagonist MPEP has an inhibitory effect on TLESRs and that 
gastric vagal afferents may be one site of action for this effect. These 
results suggest that mGluR5 is a potential target for the treatment of 
gastroesophageal reflux disease. 

TI The metabotropic glutamate receptor 5 antagonist MPEP inhibits 
transient lower esophageal sphincter 
relaxations in the dog. 

AB Transient lower esophageal sphincter 

relaxations (TLESRs) are the major cause of gastroesophageal acid reflux 
and are initiated by stimulation of gastric vagal afferents following. 

equipped with esophagostomies were intubated with a multilumen 
Dentsleeve assembly and a pH electrode. Pressures were recorded from the 
stomach, lower esophageal. sphincter (LES) 

and esophagus, as well as from the pharynx. In order to assess the 
affinity of MPEP for the canine. . . one site of action for this 
effect. These results suggest that mGluR5 is a potential target for the 
treatment of gastroesophageal reflux disease. 

IT 

& Systems of Organisms 

esophagus: digestive system; nodose ganglion: nervous system; pharynx: 
dental and oral system; brain membrane: nervous system; lower 
esophageal sphincter: digestive system, muscular 

system; gastric vagal afferent: digestive system, nervous system 
IT Diseases 

gastroesophageal reflux disease: digestive system 
disease, drug therapy 

Gastroesophageal Reflux (MeSH) 
IT Chemicals & Biochemicals 

mRNA [messenger RNA] : expression; metabotropic glutamate receptor 5 
[mGluR 5]: expression, regulation; 2 -me thyl-6- (phenylethynyl ) -pyridine 
[MPEP] : gastrointestinal-drug, . 
IT Methods & Equipment 

esophagostomy : laboratory techniques, experimental surgical techniques 
IT Miscellaneous Descriptors 

lower esophageal sphincter pressure; 
lower esophageal sphincter relaxation 
RN 96206-92-7 (2 -methyl -6- (phenylethynyl) -pyridine) 
96206-92-7 (MPEP) 
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TI Transient lower esophageal sphincter 

relaxations in dogs are inhibited by a metabotropic glutamate receptor 5 
antagonist . 

AU Jensen, Jorgen [Reprint Author] ; Lehmann, Anders; Uvebrant, Anna; 

Carlsson, Anita; Jerndal, Gunilla; Nilsson, Karolina; Frisby, Claudine; 

Blackshaw, L. Ashley; Mattsson, Jan P. 
CS AstraZeneca R and D Molndal, Integrat Pharmacol, Gastrointestinal Biol, 

S-43183 Molndal, Sweden 

j orgen . m . j ensen@astrazeneca . com 
SO European Journal of Pharmacology, (SEP 5 2 005) Vol. 519, No. 1-2, pp. 

154-157.. 

CODEN: EJPHAZ. ISSN : 0014 - 2 999 . 
DT Article 
LA English 

ED Entered STN: 1 Dec 2005 

Last Updated on STN: 1 Dec 2005 
AB Transient lower esophageal sphincter 

relaxation is the major mechanism . for gastroesophageal 



reflux. The present study was initiated to investigate the 
potential effect of the metabotropic glutamate 5 (mGlu5) receptor 
antagonist, 2-methyl-6- (phenylethynyl) -pyridine (MPEP) , on 
transient lower esophageal sphincter 

relaxations in the conscious dog. MPEP (1.4-8.7 mu mol/kg i.v.) produced 

a dose -dependent inhibition of transient lower 

esophageal sphincter relaxations (59 +/- 11 % inhibition 

at 8.7 mu mol/kg). In addition, there was a reduction of the number of 

reflux, episodes and an increase in latency time to the occurrence of the 

first transient lower esophageal 

sphincter relaxation. No effect was seen on basal lower 
esophageal sphincter pressure or on swallowing.lt is 
concluded that the mGlu5 receptor antagonist MPEP potently inhibits 
transient lower esophageal sphincter 

relaxations and that the mGluS receptor is a potential target for 

treatment of gastroesophageal reflux disease, (c) 2005 

Elsevier B.V. All rights reserved. 
TI Transient lower esophageal sphincter 

relaxations in dogs are inhibited by a metabotropic glutamate receptor 5 

antagonist. 
AB Transient lower esophageal sphincter 

relaxation is the major mechanism for gastroesophageal 

reflux. The present study was initiated to investigate the 

potential effect of the metabotropic glutamate 5 (mGlu5) receptor 

antagonist, 2 -methyl-6- (phenylethynyl) -pyridine (MPEP), on 

transient lower esophageal sphincter 

relaxations in the conscious dog. MPEP (1.4-8.7 mu mol/kg i.v.) produced 

a dose-dependent inhibition of transient lower 

esophageal sphincter relaxations (59 +/- 11 % inhibition 

at 8.7 mu mol/kg). In addition, there was a reduction of the number of 

reflux, episodes and an increase in latency time to the occurrence of the 

first transient lower esophageal 

sphincter relaxation. No effect was seen, on basal lower 
esophageal sphincter pressure or on swallowing.lt is 
concluded that the mGlu5 receptor antagonist MPEP potently inhibits 
transient lower esophageal sphincter 

relaxations and that the mGluS receptor is a potential target for 
treatment of gastroesophageal reflux disease, (c) 2005 
Elsevier B.V. All rights reserved. 

IT 

Muscular System (Movement and Support). 
IT Parts, Structures, & Systems of Organisms 

esophageal sphincter: digestive system, muscular system 
IT Diseases 

gastroesophageal reflux: digestive system disease 
Gastroesophageal Reflux (MeSH) 
IT Chemicals & Biochemicals 

metabotropic glutamate receptor: antagonism; 2 -methyl-6- (phenylethynyl) 

pyridine: gastrointestinal-drug, gastric secretion inhibitor-drug 
RN 962 06-92-7 (2 -methyl-6- (phenylethynyl) -pyridine) 
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TI Inhibition of transient lower esophageal 

sphincter relaxation and gastroesophageal reflux 

by metabotropic glutamate receptor ligands 
AU Frisby, Claudine L.; Mattsson, Jan P.; Jensen, Joergen M. ; Lehmann, 

Anders; Dent, John; Blackshaw, L. Ashley 
CS Nerve-Gut Research Laboratory, Royal Adelaide Hospital, Adelaide, 

Australia 

SO Gastroenterology (2005), 129(3), 995-1004 

CODEN: GASTAB; ISSN: 0016-5085 
PB Elsevier Inc. 



DT Journal 
LA English 

AB Background & Aims: Transient lower esophageal 

sphincter relaxation (TLESR) is the major mechanism of 

gastroesophageal acid reflux. TLESR is mediated via vagal pathways, which 
may be modulated by metabotropic glutamate receptors (mGluRs) . Group I 
mGluRs (mGluRl and 5) have excitatory effects on neurons, whereas group II 

(mGluR2 and 3) and group III (mGluR4, 6, 7, and 8) are inhibitory. This 
. study determined the effect of mGluRs on triggering of TLESR and reflux in an 
established conscious ferret model. Methods: Esophageal manometric/pH 
studies were performed in ferrets with chronic esophagostomies . TLESR 
were induced by a gastric load of 25 mL glucose (pH 3.5) and 30 mL air. 
Results: In control treated animals, gastric load induced 3.52 + 0.46 
TLESRs per 47-min study, 89.7% of which were associated with reflux episodes 

(n = 16) . The mGluR5 antagonist MPEP inhibited TLESR dose dependently, 
with maximal 71% ± 7% inhibition at 35 jamol/kg (n = 9; P < .0001). 
MPEP also significantly reduced reflux episodes (P < .001) and increased 
basal lower esophageal sphincter pressure (P 

< .05). MPEP inhibited swallowing dose dependently, suggesting a common 
action on trigger mechanisms for swallowing and TLESR. The more selective 
analog, MTEP, had more potent effects (90% ± 6% inhibition TLESR at 40 
jamol/kg; n = 8; P < .0001). In contrast, the group I agonist DHPG 
tended to increase TLESR. The group II agonist (2R, 4R) -APDC was 
ineffective, whereas the group III agonist L-AP4 slightly reduced TLESR 
(33% at 11 jamol/kg; P < .05). The selective mGluR5 agonist (S)-3, 
4-DCPG inhibited TLESR by 54% at 15 jamol/kg (P < .01). Conclusions: 
mGluRS antagonists potently inhibit TLESR and reflux in ferrets, 
implicating mGluR5 in the mechanism of TLESR. MGluR5 antagonists are 
therefore promising as therapy for patients with GERD. 

RE.CNT 45 THERE ARE 45 CITED REFERENCES AVAILABLE FOR THIS RECORD 

ALL CITATIONS AVAILABLE IN THE RE FORMAT 
TI Inhibition of transient lower esophageal 

sphincter relaxation and gastroesophageal reflux 

by metabotropic glutamate receptor ligands 
AB Background & Aims: Transient lower esophageal 

sphincter relaxation (TLESR) is the major mechanism of 

gastroesophageal acid reflux. TLESR is mediated via vagal pathways, which 
may be modulated by metabotropic glutamate receptors (mGluRs) . Group I 
mGluRs (mGluRl and 5) have excitatory effects on neurons, whereas group II 
(mGluR2 and 3) and group III (mGluR4, 6, 7, and 8) are inhibitory.' This 
study determined the effect of mGluRs on triggering of TLESR and reflux in an 
established conscious ferret model. Methods: Esophageal manometric/pH 
studies were performed in ferrets with chronic esophagostomies. TLESR 
were induced by a gastric load of 25 mL glucose (pH 3.5) and 30 mL air. 
Results: In control treated animals, gastric load induced 3.52 ± 0.46 
TLESRs per 47-min study, 89.7% of which were associated with reflux episodes 
(n = 16) . The mGluRS antagonist MPEP inhibited TLESR dose dependently, 
with maximal 71% + 7% inhibition at 35 nmol/kg (n = 9 ; P < .0001). 
MPEP also significantly reduced reflux episodes (P < .001) and increased 
basal lower esophageal sphincter pressure (P 

< .05). MPEP inhibited swallowing dose dependently, suggesting a common 
action on trigger mechanisms for swallowing and TLESR. The more selective 
analog, MTEP, had more potent effects (90% ± 6% inhibition TLESR at 40 
jamol/kg; n = 8; P < .0001) . In contrast, the group I agonist DHPG 
tended to increase TLESR. The group II agonist (2R, 4R) -APDC was 
ineffective, whereas the group III agonist L-AP4 slightly reduced TLESR 
(33% at 11 nmol/kg; P < .05). The selective mGluR5 agonist (S)-3, 
4-DCPG inhibited TLESR by 54% at 15 nmol/kg (P < .01). Conclusions: 
mGluR5 antagonists potently inhibit TLESR and reflux- in ferrets, 
implicating mGluR5 in the mechanism of TLESR. MGluRS antagonists are 
therefore promising as therapy for patients with GERD. 

ST esophageal sphincter relaxation metabotropic glutamate receptor 

gastroesophageal reflux disease 
IT Digestive tract, disease 



(gastroesophageal reflux; metabotropic glutamate 

receptor inhibitor 2 -methyl-6 - (phenylethynyl) -pyridine reduced 

gastroesophageal reflux episode in ferret model for 

chronic esophagostomies) 
IT Glutamate agonists 

(metabotropic glutamate receptor agonist DHPG but not (2R, 4R) -APDC, 

L- (AP4 and (S)-3, 4-DCPG increased transient lower 

esophageal sphincter relaxation in ferret model for 

chronic esophagostomies) 
IT Drug targets 

Gastrointestinal agents 

(metabotropic glutamate receptor inhibitor 2 -methyl-6- (phenylethynyl) - 

pyridine inhibited TLESR and swallowing, reduced reflux episode and 

increased basal lower esophageal sphincter 

pressure in ferret model for chronic esophagostomies) 
IT Glutamate receptors 

RL: BSU (Biological study, unclassified); BIOL (Biological study) 
' (metabotropic; metabotropic glutamate receptor inhibitor 

2-methyl-6- (phenylethynyl) -pyridine inhibited TLESR and swallowing, 

reduced reflux episode and increased basal lower 

esophageal sphincter pressure in ferret model for 

chronic esophagostomies) 
IT Esophagus 

(sphincter, gastroesophageal; metabotropic glutamate receptor inhibitor 
2 -methyl-6- (phenylethynyl) -pyridine potently inhibited 
transient lower esophageal 

sphincter relaxation in ferret model for chronic 
esophagostomies ) 
IT 146255-66-5, 3 , 5-Dihydroxyphenylglycine 

RL: PAC (Pharmacological activity); THU (Therapeutic use); BIOL 
(Biological study) ; USES (Uses) 

(group I metabotropic glutamate receptor agonist (R,S)-3, 
5-dihydroxyphenylglycine increased transient lower 
esophageal sphincter relaxation in ferret model for 
chronic esophagostomies) 
IT 169209-63-6 

RL: PAC (Pharmacological activity); THU (Therapeutic use); BIOL 
(Biological study) ; USES (Uses) 

(group II metabotropic glutamate receptor agonist (2R,4R)-4- 
aminopyrrolidine-2, 4 -dicarboxylate was ineffective in reducing 
transient lower esophageal 

sphincter relaxation in ferret model for chronic 

esophagostomies) 
IT 23052-81-5, L- ( + ) -2 -Amino-4 -phosphonobutyric acid 

RL: PAC (Pharmacological activity) ; THU (Therapeutic use) ; BIOL 
(Biological study) ; USES (Uses) 

(group III metabotropic glutamate receptor agonist L-AP4 slightly 

reduced transient lower esophageal 

sphincter relaxation in ferret model for chronic 

esophagostomies ) 
IT 176796-64-8 

RL: PAC (Pharmacological activity) ; THU (Therapeutic use) ; BIOL 
(Biological study) ; USES (Uses) 

(metabotropic glutamate receptor agonist (S)-3, 4- 

dicarboxyphenylglycine inhibited transient lower 

esophageal sphincter relaxation in ferret model for 

chronic esophagostomies) 
IT 96206-92-7, 2 -Methyl-6- (phenylethynyl) -pyridine 

RL: PAC (Pharmacological activity); THU (Therapeutic use); BIOL 
(Biological study) ; USES (Uses) 

(metabotropic glutamate receptor inhibitor 2 -methyl-6- (phenylethynyl ) - 

pyridine inhibited TLESR and swallowing, reduced reflux episode and 

increased basal lower esophageal sphincter 

pressure in ferret model for chronic esophagostomies) 



IT 329205-68-7 

RL: PAC (Pharmacological activity); THU (Therapeutic use); BIOL 
(Biological study) ; USES (Uses) 

(metabotropic glutamate receptor inhibitor 3- ( [2-methyl-l, 3-thiazol-4- 
yDethynyl] pyridine inhibited TLESR and swallowing, reduced reflux 
episode and increased basal lower esophageal 
sphincter pressure in ferret with chronic esophagostomies) 
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relaxations in dogs are inhibited by a metabotropic glutamate receptor 5 
antagonist 
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AB Transient lower esophageal sphincter 

relaxation is the major mechanism for gastroesophageal 
reflux. The present study was initiated to investigate the 
potential effect of the metabotropic glutamate 5 (mGlu5) receptor 
antagonist, 2 -methyl-6- (phenylethynyl) -pyridine (MPEP) , on 
transient lower esophageal sphincter 

relaxations in the conscious dog. MPEP (1.4-8.7 umol/kg i.v.) produced 
a dose -dependent inhibition of transient lower 
esophageal sphincter relaxations (59±11% inhibition 

at 8.7 jamol/kg) . In addition, there was a reduction of the number of reflux 

episodes and an increase in latency time to the occurrence of the first 

transient lower esophageal sphincter 

relaxation. No effect was seen on basal lower 

esophageal sphincter pressure or on swallowing. It is 

concluded that the mGlu5 receptor antagonist MPEP potently inhibits 

transient lower esophageal sphincter 

relaxations and that the mGlu5 receptor is a potential target for 

treatment of gastroesophageal reflux disease. 
RE.CNT 21 THERE ARE 21 CITED REFERENCES AVAILABLE FOR THIS RECORD 

ALL CITATIONS AVAILABLE IN THE RE FORMAT 
TI Transient lower esophageal sphincter 

relaxations in dogs are inhibited by a metabotropic glutamate receptor 5 

antagonist 

AB Transient lower esophageal sphincter 

relaxation is the. major mechanism for gastroesophageal 
reflux. The present study was initiated to investigate the 
potential effect of the metabotropic glutamate 5 (mGlu5) receptor 
antagonist, 2 -methyl-6- (phenylethynyl) -pyridine (MPEP), on 
transient lower esophageal sphincter 

relaxations in the conscious dog. MPEP (1.4-8.7 umol/kg i.v.) produced 
a dose -dependent inhibition of transient lower 
esophageal sphincter relaxations (59±11% inhibition 

at 8.7 umol/kg) . In addition, there was a reduction of the number of reflux 

episodes and an increase in latency time to the occurrence of the first 

transient lower esophageal sphincter 

relaxation. No effect was seen on basal lower 

esophageal sphincter pressure or on swallowing. It is 

concluded that the mGlu5 receptor antagonist MPEP potently inhibits 

transient lower esophageal sphincter 

relaxations and that the mGlu5 receptor is a potential target for 
treatment of gastroesophageal reflux disease. 



ST mGluRS antagonist esophageal sphincter relaxation gastroesophageal 
reflux 

IT Digestive tract, disease 

(gastroesophageal reflux; transient 
lower esophageal sphincter relaxations in 

dogs are inhibited by metabotropic glutamate receptor 5 antagonist) 
IT Glutamate receptors 

RL: BSU (Biological study, unclassified); BIOL (Biological study) 
(metabotropic, mGluRS; transient lower 
esophageal sphincter relaxations in dogs are 
inhibited by metabotropic glutamate receptor 5 antagonist) 
IT Esophagus 

(sphincter, gastroesophageal; transient, lower 
esophageal sphincter relaxations in dogs are 
inhibited by metabotropic glutamate receptor 5 antagonist) 
IT Drug targets 

Gastrointestinal agents 
Glutamate agonists 

(transient lower esophageal 

sphincter relaxations in dogs are inhibited by metabotropic 
glutamate receptor 5 antagonist) 
IT 96206-92-7, MPEP 

RL: DMA (Drug mechanism of action) ; PAC (Pharmacological activity) ; THU 
(Therapeutic use) ; BIOL (Biological study) ; USES (Uses) 
(transient lower esophageal 

sphincter relaxations in dogs are inhibited by metabotropic 
glutamate receptor 5 antagonist) 
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PRAI SE 2002-1943 A 20020620 

WO 2003-US16223 W 20030619 

AB The invention discloses the use of metabotropic glutamate receptor 5 

antagonists for the inhibition of transient lower 

esophageal sphincter relaxations. The invention also 

discloses the use of metabotropic glutamate receptor 5 antagonists for the 

treatment of gastroesophageal reflux disease, as well 

as for the treatment of regurgitation, asthma, chronic 

laryngitis, lung disease, and failure to thrive. 
RE.CNT 6 ~ THERE ARE 6 CITED REFERENCES AVAILABLE FOR THIS RECORD 

ALL CITATIONS AVAILABLE IN THE RE FORMAT 
TI Use of metabotropic glutamate receptor 5 (MGLUR5) antagonists for the 

treatment of gastroesophageal reflux disease ( 

GERD) and other conditions 
AB The invention discloses the use of metabotropic glutamate receptor 5 

antagonists for the inhibition of transient lower 

esophageal sphincter relaxations. The invention also 

discloses the use of metabotropic glutamate receptor 5 antagonists for the 
treatment of gastroesophageal reflux disease, as well 
as for the treatment of regurgitation, asthma, chronic 
laryngitis, lung disease, and failure to thrive. 
ST metabotropic glutamate receptor 5 antagonist treatment 
gastroesophageal reflux disease; transient 
lower esophageal sphincter relaxation MGLUR5 
antagonist; regurgitation asthma chronic laryngitis MGLUR5 
antagonist; lung disease failure to thrive MGLUR5 antagonist 
IT Larynx, disease 

(chronic laryngitis; metabotropic glutamate receptor 5 antagonists for 
treatment of gastroesophageal reflux disease and 
other conditions) 
IT Disease, animal 

(failure to thrive; metabotropic glutamate receptor 5 antagonists for 
treatment of gastroesophageal reflux disease and 
other conditions) 
IT Digestive tract, disease 

(gastroesophageal reflux; metabotropic glutamate 
receptor 5 antagonists for treatment of gastroesophageal 
reflux disease and other conditions) 
IT Antiasthmatics 
Asthma 

Gastrointestinal agents 
Lung, disease 

(metabotropic glutamate receptor 5 antagonists for treatment of 

gastroesophageal reflux disease and other conditions) 
IT Glutamate receptors 

RL: BSU (Biological study, unclassified) ; BIOL (Biological study) 

(metabotropic, mGluR5; metabotropic glutamate receptor 5 antagonists 

for treatment of gastroesophageal reflux disease 

and other conditions) 
IT Disease, animal 

(regurgitation; metabotropic glutamate receptor 5 antagonists 

for treatment of gastroesophageal reflux disease 

and other conditions) 
IT Esophagus 

(sphincter, gastroesophageal, transient lower 

esophageal sphincter relaxation; metabotropic 

glutamate receptor 5 antagonists for treatment of 

gastroesophageal reflux disease and other conditions) 
IT 96206-92-7, 2-Methyl-6- (phenylethynyl) pyridine 219911-35-0 
32 7056-26-8 4 53567-01-6 

RL: PAC (Pharmacological activity) ; THU (Therapeutic use) ; BIOL 

(Biological study) ; USES (Uses) 

(metabotropic glutamate receptor 5 antagonists for treatment of 
gastroesophageal reflux disease and other conditions) 
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Metabotropic glutamate receptors (mGluR) are classified into group I, II, 
and III mGluR . Group I (mGluRl, mGluR5) are excitatory, whereas group II 
and III are inhibitory. mGluRS antagonism potently reduces triggering of 
transient lower esophageal sphincter 
relaxations and gastroesophageal reflux. 
Transient lower esophageal sphincter 

relaxations are mediated via a vagal pathway and initiated by distension 
of the proximal stomach. Here, we determined the site of action of mGluRS 
in gastric vagal pathways by investigating peripheral responses of ferret 
gastro-esophageal vagal afferents to graded mechanical stimuli in vitro 
and central responses of nucleus tractus solitarius (NTS) neurons with 
gastric input in vivo in the presence or absence of the mGluRS antagonist 
2 -methyl-6- (phenylethynyl) pyridine (MPEP) . mGluR5 were also 
identified immunohistochemically in the nodose ganglia and NTS after 
extrinsic vagal inputs had been traced from the proximal stomach. 
Gastroesophageal vagal afferents were classified as mucosal, tension, or 
tension-mucosal (TM) receptors. MPEP (1-10 nM) inhibited 
responses to circumferential tension of tension and TM receptors. 
Responses to mucosal stroking of mucosal and TM receptors were 
unaffected. MPEP (0.001-10 nmol icv) had no major effect on the 
majority of NTS neurons excited by gastric distension or on NTS neurons 
inhibited by distension. mGluRS labeling was abundant in gastric vagal 
afferent neurons and sparse in fibers within NTS vagal subnuclei . We 
conclude that mGluRS play a prominent role at gastroesophageal vagal 
afferent endings but a minor role in central gastric vagal pathways. 
Peripheral mGluR5 may prove a suitable target for reducing mechanosensory 
input from the periphery, for therapeutic benefit. Copyright . COPYRGT. 
2007 the American Physiological Society. 

mGluR. Group I (mGluRl, mGluRS) are excitatory, whereas group II and 
III are inhibitory. mGluRS antagonism potently reduces triggering of 
transient lower esophageal sphincter 
relaxations and gastroesophageal reflux. 
Transient lower esophageal sphincter 

relaxations are mediated via a vagal pathway and initiated by distension 
of the proximal stomach. Here, we determined the site. . . nucleus 
tractus solitarius (NTS) neurons with gastric input in vivo in the 
presence or absence of the mGluRS antagonist 2-methyl-6- 
( phenylethynyl) pyridine (MPEP) . mGluR5 were also identified 
immunohistochemically in the nodose ganglia and NTS after extrinsic vagal 
inputs had been traced from the proximal stomach. Gastroesophageal vagal 
afferents were classified as mucosal, tension, or tension-mucosal (TM) 
receptors. MPEP (1-10 uM) inhibited responses to 

circumferential tension of tension and TM receptors. Responses to mucosal 
stroking of mucosal and TM receptors were unaffected. MPEP 
(0.001-10 nmol icv) had no major effect on the majority of NTS neurons 
excited by gastric distension or on NTS. 
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AB Transient lower esophageal 

sphincter relaxation is the major mechanism for 
gastroesophageal reflux. The present study was 

initiated to investigate the potential effect of the metabotropic 
glutamate 5 (mGlu5) receptor antagonist, 2 -methyl -6- (phenylethynyl) - 
pyridine (MPEP) , on transient lower 

esophageal sphincter relaxations in the conscious dog. 
MPEP (1.4-8.7 nmol/kg i.v.) produced a dose-dependent 
inhibition of transient lower esophageal 

sphincter relaxations (59 ± 11% inhibition at 8.7 nmol/kg) . 

In addition, there was a reduction of the number of reflux episodes and 

an increase in latency time to the occurrence of the first 

transient lower esophageal sphincter 

relaxation. No effect was seen on basal lower 

esophageal sphincter pressure or on swallowing. It is 

concluded that the mGlu5 receptor antagonist MPEP potently 

inhibits transient lower esophageal 

sphincter relaxations and that the mGlu5 receptor is a potential 

target for treatment of gastroesophageal reflux 

disease. .COPYRGT. 2005 Elsevier B.V. All rights reserved. 
TI Transient lower esophageal 

sphincter relaxations in dogs are inhibited by a metabotropic 

glutamate receptor 5 antagonist 
AB Transient lower esophageal 

sphincter relaxation is the major mechanism for 

gastroesophageal reflux. The present study was 

initiated to investigate the potential effect of the metabotropic 
glutamate 5 (mGluS) receptor antagonist, 2 -methyl-6- (phenylethynyl ) - 
pyridine (MPEP) , on transient lower 

esophageal sphincter relaxations in the conscious dog. 
MPEP (1.4-8.7 ^imol/kg i.v.) produced a dose -dependent 
inhibition of transient lower esophageal 

sphincter relaxations (59 + 11% inhibition at 8.7 |amol/kg) . 

In addition, there was a reduction of the number of reflux episodes and 

an increase in latency time to the occurrence of the first 

transient lower esophageal sphincter 

relaxation. No effect was seen on basal lower 

esophageal sphincter pressure or on swallowing. It is 

concluded that the mGluS receptor antagonist MPEP potently 

inhibits transient lower esophageal 

sphincter relaxations and that the mGlu5 receptor is a potential 
target for treatment of gastroesophageal reflux 
disease. .COPYRGT. 2005 Elsevier B.V. All rights reserved. 
ST Glutamate; Lower esophageal sphincter; 

2 -methyl-6- (phenylethynyl) -pyridine; MPEP; 



Gastroesophageal reflux 
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AB Background & Aims: Transient lower esophageal 

sphincter relaxation (TLESR) is the major mechanism of 

gastroesophageal acid reflux. TLESR is mediated via vagal pathways, which 
may be modulated by metabotropic glutamate receptors (mGluRs) . Group I 
mGluRs (mGluRl and 5) have excitatory effects on neurons, whereas group 
II (mGluR2 and 3) and group III (mGluR4, 6, 7, and 8) are inhibitory. 
This study determined the effect .of mGluRs on triggering of TLESR and 
reflux in an established conscious ferret model. Methods: Esophageal 
manometric/pH studies were performed in ferrets with chronic 
esophagostomies . TLESR were induced by a gastric load of 25 mL glucose 
(pH 3.5) and 3 0 mL air. Results: In control treated animals, gastric load 
induced 3.52 ± 0.46 TLESRs per 47 -minute study, 89.7% of which were 
associated with reflux episodes (n = 16) . The mGluRS antagonist 
MPEP inhibited TLESR dose dependently, with maximal 71% ± 7% 
inhibition at 35 nmol/kg (n = 9; P < .0001) . MPEP also 
significantly reduced reflux episodes (P < .001) and increased basal 
lower esophageal sphincter pressure (P < 

.05) . MPEP. inhibited swallowing dose dependently, suggesting a 
common action on trigger mechanisms for swallowing and TLESR. The more 
selective analogue, MTEP, had more potent effects (90% ± 6% inhibition 
TLESR at 40 nmol/kg; n = 8; P < .0001). In contrast, the group I 
agonist DHPG tended to increase TLESR. The group II agonist (2R, 4R) -APDC 
was ineffective, whereas the group III agonist L- (AP4 slightly reduced 
TLESR (33% at 11 fxmol/kg; P < .05). The selective mGluR8 agonist 
(S)-3, 4-DCPG inhibited TLESR by 54% at 15 nmol/kg (P < .01). 
Conclusions: mGluRS antagonists potently inhibit TLESR and reflux in 
ferrets, implicating mGluR5 in the mechanism of TLESR. mGluRS antagonists 
are therefore promising as therapy for patients with GERD. 
.COPYRGT. 2005 by the American Gastroenterological Association. 

TI Inhibition of transient lower esophageal 
sphincter relaxation and gastroesophageal 
reflux by metabotropic glutamate receptor ligands 

AB Background & Aims: Transient lower esophageal 

sphincter relaxation (TLESR) is the major mechanism of 

gastroesophageal acid reflux. TLESR is mediated via vagal pathways, which 

may be modulated. . . ±0.46 TLESRs per 47 -minute study, 89.7% of 

which were associated with reflux episodes (n = 16) . The mGluRS 

antagonist MPEP inhibited TLESR dose dependently, with maximal 

71% ± 7% inhibition at 35 |amol/kg (n = 9; P < .0001). MPEP 

also significantly reduced reflux episodes (P < .001) and increased basal 

lower esophageal sphincter pressure (P < 

.05) . MPEP inhibited swallowing dose dependently, suggesting a 

common action on trigger mechanisms for swallowing and TLESR. The more 

selective analogue, MTEP, . . . reflux in ferrets, implicating mGluRS 



in the mechanism of TLESR . mGluRS antagonists are therefore promising as 
therapy for patients with GERD. .COPYRGT. 2005 by the American 
Gastroenterological Association. 
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AB Metabotropic glutamate receptors (mGluR) are classified into group I, II, 
and III mGluR. Group I (mGluRl, mGluR5) are excitatory, whereas group II 
and III are inhibitory. mGluR5 antagonism potently reduces triggering of 
transient lower esophageal sphincter 
relaxations and gastroesophageal reflux. 
Transient lower esophageal sphincter 

relaxations are mediated via a vagal pathway and initiated by distension 
of the proximal stomach. Here, we determined the site of action of mGluRS 
in gastric vagal pathways by investigating peripheral responses of ferret 
gastroesophageal vagal afferents to graded mechanical stimuli in vitro 
and central responses of nucleus tractus solitarius (NTS) neurons with 
gastric input in vivo in the presence or absence of the mGluR5 antagonist 
2 -methyl- 6 - (phenylethynyl) pyridine (MPEP) . mGluRS were also 
identified immunohistochemically in the nodose ganglia and NTS after 
extrinsic vagal inputs had been traced from the proximal stomach. 
Gastroesophageal vagal afferents were classified as mucosal, tension, or 
tension-mucosal (TM) receptors. MPEP (1-10 v-M) inhibited 
responses to circumferential tension of tension and TM receptors. 
Responses to mucosal stroking of mucosal and TM receptors were 
unaffected. MPEP (0.001-10 nmol icv) had no major effect on the 
majority of NTS neurons excited by gastric distension or on NTS neurons 
inhibited by distension. mGluR5 labeling was abundant in gastric vagal 
afferent neurons and sparse in fibers within NTS vagal subnuclei . We 
conclude that mGluR5 play a prominent role at gastroesophageal vagal 
afferent endings but a minor role in central gastric vagal pathways. 
Peripheral mGluRS may prove a suitable target for reducing mechanosensory 
input from the periphery, for therapeutic benefit. 
AB . '. . mGluR. Group I (mGluRl, mGluRS) are excitatory, whereas group II and 
III are inhibitory. mGluRS antagonism potently reduces triggering of 
transient lower esophageal sphincter 
relaxations and gastroesophageal reflux. 
Transient lower esophageal sphincter 

relaxations are mediated via a vagal pathway and initiated by distension 
of the proximal stomach. Here, we determined the site. . . nucleus 
tractus solitarius (NTS) neurons with gastric input in vivo in the 
presence or absence of the mGluR5 antagonist 2-methyl-6- 
( phenylethynyl) pyridine (MPEP) . mGluR5 were also identified 
immunohistochemically in the nodose ganglia and NTS after extrinsic vagal 



inputs had been traced from the proximal stomach. Gastroesophageal vagal 
afferents were classified as mucosal, tension, or tension-mucosal (TM) 
receptors. MPEP (1-10 uM) inhibited responses to 

circumferential tension of tension and TM receptors. Responses to mucosal 
stroking of mucosal and TM receptors were unaffected. MPEP 
(0.001-10 nmol icv) had no major effect on the majority of NTS neurons 
excited by gastric distension or on NTS. 
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CP Copyright .COPYRGT. 2005 INIST-CNRS. All rights reserved. 
AB Transient lower esophageal 

sphincter relaxation is the major mechanism for 

gastroesophageal reflux. The present study was 

initiated to investigate the potential effect of the metabotropic 
glutamate 5 (mGlu5) receptor antagonist, 2 -met hyl-6- (phenyl ethynyl ) - 
pyridine (MPEP) , on transient lower 

esophageal sphincter relaxations in the conscious dog. 
MPEP (1.4-8.7 umol/kg i.v.) produced a dose -dependent 
inhibition of transient lower esophageal 

sphincter relaxations (59±11% inhibition at 8.7 umol/kg) . 

In addition, there was a reduction of the number of reflux episodes and 

an increase in latency time to the occurrence of the first 

transient lower esophageal sphincter 

relaxation. No effect was seen on basal lower 

esophageal sphincter pressure or on swallowing. It is 

concluded that the mGlu5 receptor antagonist MPEP potently 

inhibits transient lower esophageal 

sphincter relaxations and that the mGlu5 receptor is a potential 
target for treatment of gastroesophageal reflux 
disease . 

TIEN Transient lower esophageal 

sphincter relaxations in dogs are inhibited by a metabotropic 

glutamate receptor 5 antagonist 
AB Transient lower esophageal 

sphincter relaxation is the major mechanism for 

gastroesophageal reflux. The present study was 

initiated to investigate the potential effect of the metabotropic 
glutamate 5 (mGluS) receptor antagonist, 2 -methyl-6- (phenyl ethynyl) - 
pyridine (MPEP) , on transient lower 

esophageal sphincter relaxations in the conscious dog. 
MPEP (1.4-8.7 umol/kg i.v.) produced a dose -dependent 
inhibition of transient lower esophageal 

sphincter relaxations (59±11% inhibition at 8.7 umol/kg) . 



In addition, there was a reduction of the number of reflux episodes and 

an increase in latency time to the occurrence of the first 

transient lower esophageal sphincter 

relaxation. No effect was seen on basal lower 

esophageal sphincter pressure or on swallowing. It is 

concluded that the mGluS receptor antagonist MPEP potently 

inhibits transient lower esophageal 

sphincter relaxations and that the mGlu5 receptor is a potential 

target for treatment of gastroesophageal reflux 

disease. 

CT Esophageal sphincter; Animal; Dog; mgluS glutamate receptor; Antagonist; 
Glutamate; Pyridine derivatives; Gastroesophageal 
reflux 
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♦ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
AB Metabotropic glutamate receptors (mGluR) are classified into group I, 

II, and III mGluR. Group I (mGluRl, mGluRS) are excitatory, whereas group 
II and III are inhibitory. mGluRS antagonism potently reduces triggering 
of transient lower esophageal 
sphincter relaxations and gastroesophageal 
reflux. Transient lower esophageal 

sphincter relaxations are mediated via a vagal pathway and 
initiated by distension of the proximal stomach. Here, we determined the 
site of action of mGluR5 in gastric vagal pathways by investigating 
peripheral responses of ferret gastroesophageal vagal af ferents to graded 
mechanical stimuli in vitro and central responses of nucleus tractus 
solitarius (NTS) neurons with gastric input in vivo in the presence or 
absence of the mGluR5 antagonist 2 -methyl- 6- (phenyl ethynyl ) pyridine ( 
MPEP) . mGluRS were also identified immunohistochemically in the 
nodose ganglia and NTS after extrinsic vagal inputs had been traced from 
the proximal stomach. Gastroesophageal vagal af ferents were classified as 
mucosal, tension, or tension-mucosal (TM) receptors. MPEP (1-10 
mu M) inhibited responses to circumferential tension of tension and TM 
receptors . Responses to mucosal stroking of mucosal and TM receptors were 
unaffected. MPEP (0.001-10 nmol icv) had no major effect on the 
majority of NTS neurons excited by gastric distension or on NTS neurons 
inhibited by distension. mGluR5 labeling was abundant in gastric vagal 
afferent neurons and sparse in fibers within NTS vagal subnuclei. We 
conclude that mGluR5 play a prominent role at gastroesophageal vagal 
afferent endings but a minor role in central gastric vagal pathways. 



Peripheral mGluR5 may prove a suitable target for reducing mechanosensory 
input from the periphery, for therapeutic benefit. 
AB ... mGluR. Group I (mGluRl, mGluR5) are excitatory, whereas group 

II and III are inhibitory. mGluR5 antagonism potently reduces triggering 
of transient lower esophageal 
sphincter relaxations and gastroesophageal 
reflux. Transient lower esophageal 

sphincter relaxations are mediated via a vagal pathway and 
initiated by distension of the proximal stomach. Here, we determined the 
site. . . tractus solitarius (NTS) neurons with gastric input in vivo 
in the presence or absence of the mGluR5 antagonist 2-methyl-6- 
(phenylethynyl) pyridine (MPEP) . mGluR5 were also identified 
immunohistochemically in the nodose ganglia and NTS after extrinsic vagal 
inputs had been traced from the proximal stomach. Gastroesophageal vagal 
afferents were classified as mucosal, tension, or tension-mucosal (TM) 
receptors. MPEP (1-10 mu M) inhibited responses to 

circumferential tension of tension and TM receptors. Responses to mucosal 
stroking of mucosal and TM receptors were unaffected. MPEP 
(0.001-10 nmol icv) had no major effect on the majority of NTS neurons 
excited by gastric distension or on NTS. 
STP Keywords Plus (R) : METABOTROPIC GLUTAMATE RECEPTORS; LOWER 
ESOPHAGEAL SPHINCTER; GASTROESOPHAGEAL- 

REFLUX DISEASE; I NTRAG ANGL I ON I C LAMINAR ENDINGS; GABA(B) AGONIST 
BACLOFEN; SOLITARY TRACT; RAT ESOPHAGUS; INHIBIT MECHANOSENSITIVITY; 
EXCITATORY TRANSMISSION; SYNAPTIC TRANSMISSION 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
AB Background & Aims:, Transient . lower 

esophageal sphincter relaxation (TLESR) is the major 

mechanism of gastroesophageal acid reflux. TLESR is mediated via vagal 
pathways, which may be modulated by metabotropic glutamate receptors 
(mGluRs) . Group I mGluRs (mGluRl and 5) have excitatory effects on 
neurons, whereas, group II (mGluR2 and 3) and group III (mGluR4 , 6, 7, and 
8) are inhibitory. This study determined the effect of mGluRs on 
triggering of TLESR and reflux in an established conscious ferret model. 
Methods: Esophageal manometric/pH studies were performed in ferrets with 
chronic esophagostomies . TLESR were induced by a gastric load of 25 mL 
glucose (pH 3.5) and 30 mL air. Results: In control treated animals, 



gastric load induced 3.52 +/- 0.46 TLESRs per 47 -minute study, 89.7% of 

which were associated with reflux episodes (n = 16) . The mGluR5 

antagonist MPEP inhibited TLESR dose dependently, with maximal 

71% +/- 7% inhibition at 35 mu mol/kg (n = 9; P < .0001). MPEP 

also significantly reduced reflux episodes (P < .001) and increased basal 

lower esophageal sphincter pressure (P < .05). 

MPEP inhibited swallowing dose dependently, suggesting a common 
action on trigger mechanisms for swallowing and TLESR. The more selective 
analogue, MTEP, had more potent effects (90% +/- 6% inhibition TLESR at 40 
mu mol/kg; in = 8 ; P < . 0001) . In contrast, the group I agonist DHPG 
tended to increase TLESR. The group II agonist (2R, 4R) -APDC was 
ineffective, whereas the group III agonist L- (AP4 slightly reduced TLESR 
(33% at 11 mu mol/kg; P < .05). The selective mGluR8 agonist (S)-3, 

4- DCPG inhibited TLESR by 54% at:15 mu mol/kg (P < .01). Conclusions: 
mGluRS antagonists potently inhibit TLESR and reflux in ferrets, 
implicating mGluRS in the mechanism of TLESR. mGluRS antagonists are 
therefore promising as therapy for patients with GERD. 

TI Inhibition of transient lower esophageal 

sphincter relaxation and gastroesophageal reflux 

by metabotropic glutamate receptor ligands 
AB Background & Aims : Transient lower 

esophageal sphincter relaxation (TLESR) is the major 

mechanism of gastroesophageal acid reflux. TLESR is mediated via vagal 
pathways, which may be modulated. .. . +/- 0.4 6 TLESRs per 4 7 -minute 
study, 89.7% of which were associated with reflux episodes (n = 16) . The 
mGluRS antagonist MPEP inhibited TLESR. dose dependently, with 
maximal 71% +/^ 7% inhibition at 35 mu mol/kg (n = 9; P < .0001). 
MPEP also significantly reduced reflux episodes (P < .001) and 
increased basal lower esophageal sphincter 

pressure (P < .05). MPEP inhibited swallowing dose dependently, 
suggesting a common action on trigger mechanisms for swallowing and TLESR. 
The more selective analogue, MTEP, . . . reflux in ferrets, implicating 
mGluRS in the mechanism of TLESR. mGluRS antagonists are therefore 
promising as therapy for patients with GERD. 
STP Keywords Plus (R) : GABA(B) AGONIST BACLOFEN; BRAIN-GUT AXIS; 
• 2 -METHYL-6 - ( PHENYLETHYNYL ) -PYRIDINE MPEP; LES RELAXATIONS; 
ANTAGONIST MPEP; MGLU5 RECEPTOR; IN- VITRO; POTENT; DISEASE; 
MECHANOSENSITIVITY 
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♦ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
AB Transient lower esophageal 

sphincter relaxation is the major mechanism for 
gastroesophageal reflux. The present study was 

initiated to investigate the potential effect of the metabotropic 
glutamate 5 (mGlu5) receptor antagonist, 2 -methyl-6 - (phenylethynyl) - 
pyridine (MPEP) , on transient lower 

esophageal sphincter relaxations in the conscious dog. 

MPEP (1.4-8.7 mu mol/kg i.v.) produced a dpse- dependent inhibition 

of transient lower esophageal 

sphincter relaxations (59 +/- 11 % inhibition at 8.7 mu mol/kg). 

In addition, there was a reduction of the number of reflux, episodes and 

an increase in latency time to the occurrence of the first 

transient lower esophageal sphincter 

relaxation. No effect was seen on basal lower 

esophageal sphincter pressure or on swallowing. 

It is concluded that the mGlu5 receptor antagonist MPEP 
potently inhibits transient lower esophageal 

sphincter relaxations and that the mGlu5 receptor is a potential 

target for treatment of gastroesophageal reflux 

disease, (c) 2005 Elsevier B.V. All rights reserved. 
TI Transient lower esophageal sphincter 

relaxations in dogs are inhibited by a metabotropic glutamate receptor 5 

antagonist 
AB Transient lower esophageal 

sphincter relaxation is the major mechanism for 

gastroesophageal reflux. The present study was 

initiated to investigate the potential effect of the metabotropic 
glutamate 5 (mGlu5) receptor antagonist, 2 -methyl-6- (phenylethynyl) - 
pyridine (MPEP) , on transient lower 

esophageal sphincter relaxations in the conscious dog. 

MPEP (1.4-8.7 mu mol/kg i.v.) produced a dose-dependent inhibition 

of transient lower esophageal 

sphincter relaxations (59 +/- 11 % inhibition at 8.7 mu mol/kg). 

In addition, there was a reduction of the number of reflux, episodes and 

an increase in latency time to the occurrence of the first 

transient lower esophageal sphincter 

relaxation. No effect was seen on basal lower 

esophageal sphincter pressure or on swallowing. 

It is concluded that the mGlu5 receptor antagonist MPEP 
potently inhibits transient lower esophageal 

sphincter relaxations and that the mGlu5 receptor is a potential 
target for treatment of gastroesophageal reflux 
disease, (c) 2005 Elsevier B.V. All rights reserved. 
ST Author Keywords: glutamate; lower esophageal 

sphincter; 2 -methyl -6- (phenylethynyl) -pyridine; MPEP; 
gastroesophageal reflux 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
AB Extensive research into the functions of glutamate and glutamate 

receptors in the central nervous system (CNS) has shown an essential role 
of metabotropic glutamate (mGlu) receptors in normal brain functions, but 
also in neurological and psychiatric disorders. The precise functions of 
these receptors remain undefined, and progress toward understanding their 
functions has been hampered by the lack of selective ligands with 
appropriate pharmacokinetic properties. The Group I mGlu receptor, mGlu5, 
is well positioned to regulate and fine-tune neuronal excitability and 
synaptic transmission through its modulation of various signal 
transduction pathways and interactions with other transmitter systems. 
Therefore, the mGluS receptor may be an important therapeutic target for 
the treatment of disorders of the central nervous system. The discovery 
of MPEP 3, a non-competitive mGluS receptor antagonist, provided 
a potent, selective, systemically active tool compound for proof of 
concept studies in animal models of various disease states. These studies 
have led to greater understanding of possible therapeutic applications of 
mGlu5 receptor antagonists in recent years, suggesting their use in a 
number of disease states, including chronic pain, various psychiatric and 
neurological disorders, substance abuse and withdrawal, obesity and 
gastroesophageal reflux disease (GERD) . 

Together, these findings have intensified efforts to find other 
non-competitive mGluS receptor antagonists and have led to the discovery 
of several second-generation compounds, a few of which are in preclinical 
evaluations. There have been several recent reviews on mGlu receptor. 
This article highlights recent efforts on the design, synthesis and 
development of novel, non- competitive mGluS receptor antagonists and 
studies to understand their in vitro mechanisms of action and in vivo 
pharmacological profiles. Emphasis is also given to recent advances in 
the potential therapeutic applications of noncompetitive mGlu5 receptor 
antagonists . 

AB . . . receptor may be an important therapeutic target for the 

treatment of disorders of the central nervous system. The discovery of 

MPEP 3, a non-competitive mGluS receptor antagonist, provided a 

potent, selective, systemically active tool compound for proof of concept 

studies in. . . in a number of disease states, including chronic pain, 

various psychiatric and neurological disorders, substance abuse and 

withdrawal, obesity and gastroesophageal reflux 

disease (GERD) . Together, these findings have intensified 

efforts to find other non -competitive mGlu5 receptor antagonists and have 

led to the discovery of . 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The present invention relates to the use of metabotropic glutamate 

receptor 5 antagonists for the inhibition of transient 
lower esophageal sphincter relaxations. A 

further aspects of the invention is directed to the use of metabotropic 
glutamate receptor 5 antagonists for the treatment of gastro, esophageal 
reflux disease, as well as for the treatment of regurgitation 
and asthma. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

TI Use of mglur5 antagonists for the treatment of gerd 

AB The present invention relates to the use of metabotropic glutamate 

receptor 5 antagonists for the inhibition of transient 

lower esophageal sphincter relaxations. A 

further aspects of the invention is directed to the use of metabotropic 
glutamate receptor 5 antagonists for the treatment of gastro, esophageal 
reflux disease, as well as for the treatment of regurgitation 
and asthma. 

SUMM The present invention relates to the use of metabotropic glutamate 
receptor 5 (mGluR5) antagonists for the inhibition of transient 
lower esophageal sphincter relaxations. A 

further aspect of the invention is directed to the use of metabotropic 
glutamate receptor 5 antagonists for the treatment of gastro-esophageal 
reflux disease, as well as for the treatment of regurgitation. 

SUMM The lower esophageal sphincter (LES) is 

prone to relaxing intermittently. As a consequence, fluid from the 
stomach can pass into the esophagus since the. 

SUMM Gastro-esophageal reflux disease (GERD) is the most prevalent 

upper gastrointestinal tract disease. Current pharmacotherapy aims at 
reducing gastric acid secretion, or at neutralizing acid in the 
esophagus. The major mechanism behind reflux has been considered to 
depend on a hypotonic lower esophageal 



sphincter. However, e.g. Holloway & Dent (1990) Gastroenterol. 
Clin. N. Amer. 19, pp. 517-535, has shown that most reflux episodes 
occur during transient lower esophageal 

sphincter relaxations (TLESRs) , i.e. relaxations not triggered 
by swallows. It has also been shown that gastric acid secretion usually 
is normal in patients with GERD . 
SUMM The object of the present invention was to find a new way for the 
inhibition of transient lower esophageal 

sphincter relaxations (TLESRs) , thereby preventing reflux. More 
particularly the object of the invention was to find a new and improved 
way of treating gastro-esophageal reflux disease (GERD) , as 
well as a new and improved way for the treatment of 
regurgitation . 

DETD It has now surprisingly been found that metabotropic glutamate receptor 
5 (mGluR5) antagonists are useful for the inhibition of 
transient lower esophageal sphincter 

relaxations (TLESRs) , and thus for the treatment of gastro-esophageal 

reflux disease (GERD) . 
DETD ... to the use of a metabotropic glutamate receptor 5 antagonist 

for the manufacture of a medicament for the inhibition of 

transient lower esophageal sphincter 

relaxations (TLESRs) . 
DETD . . of a metabotropic glutamate receptor 5 antagonist for the 

manufacture of a medicament for the treatment of gastro-esophageal 

reflux disease (GERD) . 
DETD Effective prevention of regurgitation would be an important 

way of preventing, as well as curing lung disease due to aspiration of 

regurgitated gastric contents, ... is the use of a metabotropic 

glutamate receptor 5 antagonist for the manufacture of a medicament for 

the treatment of regurgitation. 
DETD A further aspect of the present invention is a method for the 

inhibition of transient lower esophageal 

sphincter relaxations (TLESRs), whereby a pharmaceutically . and 
pharmacologically effective amount of a metabotropic glutamate receptor 
5 antagonist is administered to a. 
DETD Still a further aspect of the invention is a method for the treatment 
of gastro-esophageal reflux disease (GERD) , whereby a 
pharmaceutically and pharmacologically effective amount of a 
metabotropic glutamate receptor 5 antagonist is administered to a 
subject in. 

DETD Yet another aspect of the invention is a method for the treatment of 
regurgitation, whereby a pharmaceutically and pharmacologically 
effective amount of a metabotropic glutamate receptor 5 antagonist is 
administered to a subject in. 

DETD The wording "TLESR" , transient lower 

esophageal sphincter relaxations, is herein defined in 

accordance with Mittal, R. K. , Holloway, R. H. , Penagini, R. , Blackshaw, 
L. A., Dent, J., 1995; Transient lower 

esophageal sphincter relaxation. Gastroenterology 109, . 
pp. 601-610. 

DETD The wording "GERD", gastro-esophageal reflux disease, is 

defined in accordance with van Heerwarden, M. A., Smout A. J. P. M. , 
2000; Diagnosis of. 

DETD . . . free supply of water, a multilumen sleeve/sidehole assembly 
(Dentsleeve, Adelaide, South Australia), is introduced through the 
esophagostomy to measure gastric, lower esophageal 
sphincter (LES) and esophageal pressures. The assembly is 
perfused with water using a low-compliance manometric perfusion pump 
(Dentsleeve, Adelaide, South Australia) .... 

DETD TLESRs is defined as a decrease in lower esophageal 

sphincter pressure (with reference to intragastric pressure) at 
a rate of >1 mmHg/.s . The relaxation should not be preceded by a. 

DETD . . support that metabotropic glutamate receptor 5 antagonists are 

useful for the inhibition of TLESRs, and. thus, for the treatment of 



GERD . 

CLM What is claimed is: 

15. A method for the inhibition of transient lower 
esophageal sphincter relaxations (TLESRs) , whereby a 
pharmaceutically and pharmacologically effective amount of a 
metabotropic glutamate receptor 5 antagonist, or a pharmaceutically 
acceptable. . 

16. A method for the treatment of gastro- esophageal reflux disease ( 
GERD) , whereby a pharmaceutically and pharmacologically 

effective amount of a metabotropic glutamate receptor 5 antagonist, or a 
pharmaceutically acceptable salt or. 
18. A method for the treatment of, or prevention of, 
regurgitation, whereby a pharmaceutically and pharmacologically 
effective amount of a metabotropic glutamate receptor 5 antagonist, or a 
pharmaceutically acceptable salt or. 
IT 96206-92-7, 2 -Methyl-6- (phenylethynyl) pyridine 219911-35-0 
327056-26-8 453567-01-6 

(metabotropic glutamate receptor 5 antagonists for treatment of 
gastroesophageal reflux disease and other conditions) 



